The properties of body mass indices were evaluated in a cross sectional study of the weights and heights of 5016 Chinese boys and girls aged between 3 and 18 years. Of the indices examined (weight/height (W/H), weight/height2 (W/H2), weight/height3 (W/H3) and weight/heightP (W/HP)), W/HP was the only one that consistently showed least correlation with height, and so could be regarded as the optimal body mass index by the criterion of indepence of the index from height. The exponent 'p' of W/HP is, however, highly dependent on age; the value increases steadily between the age of 3 and 7-9 years, and then varies considerably around puberty. Only the age specific exponent ensures a lack of correlation between body mass index (W/HP) and height. Age specific W/HP should therefore be used in intrapopulation studies of weight or problems associated with obesity in children. 
Weight for height indices (body mass indices) have been extensively used as indirect measures of obesity to study the nutritional state of children and the epidemiology of diseases associated with obesity. Derived solely from measurements of weight and height, the optimal body mass index should correlate most accurately with weight and adiposity, and be only minimally biased by height.' The latter assumption is justified by the independency of adiposity to height.2' Despite their high intercorrelations and similar correlations with weight and adiposity,5-7 traditional body mass indices (weight/height (W/H), weight/height2 (W/H2), weight/height3 (W/H3) and weight/heightP (W/HP)) do not seem to be interchangeable in exploring associations between obesity and disease8 and the incidence of obesity.9 1o Indiscriminate use of body mass indices may result in contradictory clinical inferences. For equal correlations with adiposity and body weight, it is probable that the best body mass index would be the one that was the least dependent on height; this can be found by calculating the best exponent 'p' for Benn's index (W/HP)." In heterogeneous adult populations, 'p' is usually close to 2, and therefore W/H2 has been consistently recommended as the power index.?5 In children, however, 'p' is expected to vary when tissue composition and body frame change rapidly during growth and puberty. We studied the serial change in the exponent of Benn's index (W/HP) from childhood to adulthood so that we could compare the properties of the different body mass indices and discuss the clinical implications.
Patients and methods A total of 2480 boys and 2536 girls aged from 3 to 18 years were recruited from five schools and four kindergartens between 1984 and 1986. These institutes were located in different areas of Hong Kong. All children belonging to randomly selected classes were studied. Essentially, therefore, our subjects represented an even social class distribution of Hong Kong. Children who had had recent acute or chronic illnesses, as well as those with obvious dysmorphic features and skeletal deformities, were excluded.'2 13 Standing height was measured with a Harpenden stadiometer to the nearest mm,14 and body weight was recorded on a calibrated scale to the nearest 50 g for children under 7 years old, and the nearest 0-2 kg for older children. Children were measured and weighed without shoes and in standard light summer uniform (which weighed <0-2 kg). Decimal difference between the two sexes was not, however, observed in our data. 33 36 37 The logical assumption that a good body mass index must be independent of measurement of height cannot therefore be confidently refuted.
Comparisons of nutritional state, or the epidemiology of diseases associated with obesity between two or more independent populations using body mass index are legitimate only when a constant exponent (p) is referred to the body mass index calculations.20 For adults the W/H and W/H2 (which are only relatively correlated with height) have been used as compromise 'fixed exponent' body mass indices for the comparison of obesity or nutritional state between populations known to have different 'p's.3 20 22 Fixed exponent body mass indices, however, significantly correlate with height in children and therefore their use in interpopulation comparison cannot be justified. The high age dependency of 'p' clearly suggests that neither the widely used W/H2-nor any other body mass index with a constant exponent-is appropriate for comparing nutritional state and obesity between and within groups of children. Age specific 'p's should be used for accurate intrapopulation studies of problems of overweight in children.
The American weight for height standards published by the NCHS have been widely used in North America. These charts were constructed assuming the weight/height relationship was independent of age.39 Our study has shown that the age specific 'p's differ materially from that for the whole age group. Accurate weight for height relationships can therefore only be elicited by using age specific centile charts. 19 Exclusion of older children in the construction of conventional NCHS weight for height charts 
